Radioimmunoassay for benzo[a]pyrene.
A benzo[a]pyrene (BP)-bovine serum albumin conjugate was synthesized and used to immunize 2.5- to 3.0-kg New Zealand White rabbits. The resulting antisera to BP bound trace amounts of [3H] (55 pg; 6,000 counts/min). A radioimmunoassay (RIA) to BP was developed by the antiserum first being titered with the [3H]BP and then a standard curve being constructed from the addition of unlabeled BP (0.4-15.8 pmoles; 0.1-4.0 ng/assay tube). The RIA could reliably detect 0.4 pmoles (0.1 ng) BP. The specificity with respect to structurally related polycyclic aromatic hydrocarbons was examined by means of competitive binding. Here concentrations of 4.0-400 pmoles of the compound were used, and the resulting competitive curves were compared for relative cross-reactivity at 50% B/B0 (counts per minute labeled BP bound to antiserum in the presence of corresponding concentrations of unlabeled BP/counts per minute labeled BP bound to antiserum in the absence of unlabeled BP). The antiserum B4-3 was specific to BP with the closest cross-reacting substance being 3-hydroxybenzo[a]pyrene (20% relative cross-reactivity). BP added to pooled human serum was measurable by the RIA at 1 ng/ml. A BP RIA may have potential use for the quantification of the absorbed dose of this carcinogen in man.